OBJECTIVE: To examine the cultural ideals for body size held by urban Senegalese women; to determine the body size that women associate with health; and to estimate the change in prevalence of female obesity in an urban neighbourhood of Dakar. DESIGN: Cross-sectional, population-based study in the subject's home, using a structured interviewer-administered questionnaire, conducted in the same Dakar neighbourhood as that of a previous survey conducted in 1996. SUBJECTS: A total of 301 randomly selected women, aged 20-50 y, living in a specific Dakar neighbourhood, Senegal. MEASUREMENTS: A total of 32 items concerning body satisfaction, social status, health and individual attributes to associate with one of six photographic silhouettes; body mass index (BMI), waist circumference, waist-to-hip ratio by anthropometry; and measures of economic status. RESULTS: In all, 26.6% of women were overweight (BMI 25-29.9 kg/m 2 ) and 18.6% were obese (BMI Z30 kg/m 2 ) compared with 22.4 and 8.0% respectively in 1996. Overweight was the most socially desirable body size, although obesity itself was seen as undesirable, associated with greediness and the development of diabetes and heart disease. Lay definitions of overweight and normal weight differed substantially from health definitions, as one-third of the sample saw the 'overweight' category as normal. Over a third of women with BMI Z25 kg/m 2 wanted to gain more weight. CONCLUSION: There has been a sharp rise in the prevalence of obesity in Senegalese women living in a Dakar neighbourhood over the last 7 y. In general, overweight body sizes (but not obese) were seen in a positive light. The finding that the term 'overweight' made little sense to these Senegalese women could have important implications for developing public health policies.
Introduction
The WHO estimates that there are around 300 million obese adults worldwide at present, with 115 million of these living in developing countries. 1 The mechanisms for this increasing obesity have been linked to urbanisation and its effect on reducing physical activity and increasing consumption of energy dense diets. [1] [2] [3] As a result, a dramatic shift in causes of mortality from nutrition-related chronic diseases is predicted in developing countries, including the Sub-Sahara. 4 Solomons and Gross 5 predict that urban residency will be the norm by 2025 for all but the poorest African countries. Its consequences on diet and disease are likely to be profound and recent projections predict that in 20 y, nutrition-related chronic diseases will account for over 60% of the disease burden in developing countries. 6 The strain of managing obesity on health resources will be enormous in Senegal, as undernutrition is still high and food security a problem. One of the obstacles to slowing down the increase of obesity could be its cultural desirability in some developing societies. Several studies have shown that the perception of ideal body size varies with culture, ethnicity, educational level and socioeconomic group [7] [8] [9] [10] [11] and can influence the development of obesity. 12, 13 In Western societies, thinness is associated with self-control, elegance, youthfulness and attractiveness, and women of higher socioeconomic groups are less likely to be obese. 9 The situation in some developing countries appears to be the opposite, and some authors 12, 14, 15 conclude that obesity is admired and seen as sexually desirable, and a symbol of social success and wealth in countries where economic resources are scarce. Previous studies in Africa have been conducted in Cameroon, 16 The Gambia, 17 South Africa 18, 19 and Nigeria. 14 These studies indicate that overweight is seen either positively, associated with prosperity, 14, 16, 17 The purpose of this current study was to estimate the change in prevalence of female obesity in this neighbourhood of Dakar and examine attitudes towards body size of these urban Senegalese women.
Methods

Target population
The target population was 300 Senegalese women, aged 20-50 y living in Dakar. Pregnant women were excluded due to potential bias on weight measurements. The sampling frame was the neighbourhood of Pikine Ancien, which was chosen as it represents a socioeconomically diverse area and data were available on the prevalence of female obesity from a previous study conducted. 25 Approval was granted in April 2003 by the local ethical committee (Chief Medical Officer, Pikine District). Informed oral consent was obtained from each subject during recruitment.
Sampling
Using a recent map, 310 compounds were randomly selected using random number tables. The additional 10 compounds were sampled to provide a replacement pool in case of refusals or where compounds no longer existed. One household (if compound comprised 41) was randomly selected using a die at the interior of the compound. Only one woman was randomly selected from this household to avoid any bias from potential clustering of attitudes within the same compound.
The questionnaire
The questionnaire was pretested for face and content validity with 10 Senegalese women, who represented a range of body size, drawn from a population within Dakar. The questionnaire was developed in French and was translated into Wolof, which was the language used for interviews, and was then translated back into French to check that none of the meaning had been lost. Fieldwork was carried out during April-June 2003 and all interviews were conducted by the same trained female interviewer, supervised by a female researcher at all times. The questionnaire consisted of items on perceptions of body size, weight satisfaction, knowledge about diet and chronic disease, physical activity patterns, food consumption, sociodemographic data and anthropometric measures. This paper focuses on the findings relating to perceptions of body size, weight satisfaction and anthropometric measures.
Silhouettes
Subjects were asked to associate one of six silhouettes of female body size with 32 items to draw out attitudes to body size (Table 1) . Six items were associated with social status, seven related to healthier body size, 14 items evaluated individual attributes, three items were used to assess weight definitions (normal, overweight, obese) and two items assessed current body size (CBS) and ideal body size (IBS) so that body satisfaction could be calculated. 21 The silhouettes used ( Figure 1 ) had been developed in a previous study 10 ) and waist-to-hip ratio (WHR, 0.71-0.93) and they conferred a 'neutral' appearance in terms of ethnicity as they do not show facial features and they are shaded in so that they appear neutral in terms of skin colour. The six silhouettes were presented on each of three A4 cards (BMI and WHR values were not shown): the first ranked the individuals in an ascending order of BMI (Figure 1 ), while on Body size perceptions in urban Senegalese women M Holdsworth et al the two subsequent cards they appeared in a random order to avoid respondents becoming too accustomed to them.
8,12
Economic index Multiple correspondence analyses were used to develop a composite variable to categorise economic status, based on an approach developed previously. 26, 27 The five variables included were as follows: presence in the compound of electricity, running water, refrigerator, freezer, and purchasing of staple food monthly. The economic index developed classified households into three distinct groups of 'low', 'average' and 'high' economic status (Table 2) .
Anthropometric measurements BMI was assessed from measured weight and height, and data were classified into four groups based on the WHO classification. 28 Weight was measured using scales accurate to 100 g, which were verified daily. Height was measured using a portable height measurer to the nearest millimetre.
Waist and hip circumferences were measured to be able to calculate WHR. All measures were carried out in duplicate by the same researcher using standard procedures proposed by Lohman et al. 29 Waist and hip circumferences were measured to the nearest millimetre, waist circumference was measured at the horizontal plane that corresponds with the narrowest point between the crest iliac and the bottom rib. Hip circumference was measured at the largest point when observed on a horizontal plane. Women were classified into two WHR groups, based on the associated metabolic risk of developing nutrition-related chronic disease: 30 WHR o0.8
(lower risk) and WHR Z0.8 (higher risk). Waist measurements alone were also used to classify women into two groups: 488 cm (substantially higher metabolic risk) and r88 cm (lower metabolic risk). 31 
Data analysis
Data from questionnaires were entered twice for verification. Epi-Info (version 6.04; Database and Statistics Program for Public Health, The division of Surveillance and Epidemiology, CDC, Atlanta) was used for descriptive analyses and ADE-4 32 was used for correspondence analysis when devel- Results 301 of the 310 randomly selected women agreed to participate and constituted the final sample. Therefore, the overall response rate was 97.1%.
Subjects
Of the 301 women in the study, Wolof was the major ethnic group (43.3%) ( 
Body size perceptions
Individual attributes. The overweight silhouettes were perceived as having the most positive personal attributes (Table 4) , as they were seen as the most warm, happy, popular, friendly, proud, sociable, easy going, with strong personalities. The normal weight silhouettes were also seen in a positive light, as the most confident, feminine, calm and having a lot of willpower. However, the obese silhouettes were most often seen as greedy and having a large appetite (Table 4) .
Social status. A body size midpoint between 'normal' and 'overweight' (BMI 24-28 kg/m 2 ) was seen as having the most social status, as more respondents associated them with having a good job, enough money, a contented husband, Body size perceptions in urban Senegalese women M Holdsworth et al Table 4 Attitudes to body size Body size perceptions in urban Senegalese women M Holdsworth et al children, proud family in-laws and more likely to get married (Table 4) .
Health aspects. The obese silhouettes were selected as those most likely to develop heart disease or diabetes (Table 4 ) and the overweight silhouettes were associated with risk of developing cancer, but also the most likely to eat healthily. A body size midpoint between 'normal' and ' overweight' (BMI 24-28 kg/m 2 ) was seen as the most likely to be healthy, live a long time and have healthy children.
Influence of economic status and age. Women of higher economic status were most likely to choose slimmer body shapes for four items (Po0.05): the silhouette the most 'friendly', 'confident' and the one seen as most likely to 'get married' and be 'healthy'. Younger respondents (20-29 y) chose slimmer body shapes than women aged 429 y for six items (Po0.05): 'have a lot of personality', 'eat healthily', 'to be healthy', 'to live a long life', 'get a good job' and 'have a contented husband'.
Terms for body size
For over one-third of women (36.3%), a 'normal' weight corresponded with the silhouettes categorised as overweight or obese. Respondents understood the notion of obesity, as almost all (99.3%) correctly chose the 'obese' silhouettes when describing obesity. However, the term 'overweight' was equated with obesity by the majority of women (97.3%). These definitions were not influenced by BMI, age or economic status of the respondent.
Satisfaction with current body size More women were dissatisfied (58.8%) than satisfied (41.2%) with their CBS, with almost equal proportions of those dissatisfied preferring a heavier (28.6%) or lighter (30.2%) IBS (Table 5) . Over a third (34.9%) of women with BMI Z25 kg/m 2 wanted to gain more weight. There was a link between body satisfaction and BMI, as three-quarters (74.8%) of those preferring a slimmer silhouette were either overweight or obese and more than half (59.3%) of women who preferred to be heavier had normal BMI (Table 5) . Body satisfaction was independent of age (P ¼ 0.60) or economic status (P ¼ 0.88).
Discussion
The objectives of our study were to estimate changes in the prevalence of obesity in an urban neighbourhood of Dakar and examine attitudes towards body size of Senegalese women. The findings suggest that there has been a sharp increase (Po0.001) in the prevalence of obesity in this neighbourhood of Dakar from 8.0% (1996) to 18.6% (2003) when comparing our findings with those of an earlier study conducted by some of us (AG, BM, FD) in precisely the same neighbourhood. 25 If this trend is apparent in Dakar as a whole, it would suggest that the trend of increasing obesity in developing countries is also evident in Urban Senegal. that during the nutrition transition excess weight is seen first among the affluent and then lower income groups, including young and adolescents, but no relationship was found between BMI and economic status in this study. In general, being overweight was seen in a positive light by Senegalese women, although obesity itself was seen as undesirable, associated with greediness and development of diabetes and heart disease. The finding that women associated obesity with chronic disease was unexpected, as perceptions of this relationship have not previously emerged in published African studies. 16, 17, 19 Women associated a slightly slimmer but still overweight silhouette (midway between BMI 24 and 28 kg/m 2 ) with higher social status, which is in contrast with other studies in Africa, 16, 17, 19 in which women associate obesity with prosperity. It is difficult to ascertain if this discrepancy suggests a growing influence There are limitations with the silhouettes chosen as these were developed from photographs of Caucasian women, who have a different body shape from African women, but no other silhouettes currently exist that have been developed for this population with defined BMI. However, the fact that our study investigated body size and not body shape limited the effect of this potential source of bias and the silhouettes do confer a neutral appearance in terms of ethnicity. The diversity of body shape between different Senegalese ethnic groups would equally pose a problem in selecting women to represent 'typical' body shape. Another limitation was that seven items had a higher 'nonresponse' rate than expected (silhouette most likely to 'have enough money', 'live a long life', 'have healthy children', 'develop cancer', 'have proud parents in-law, 'have a contented husband' and 'have children'). This may imply poor content validity of these particular questions, despite piloting, or it may be explained by cultural reasons, as a common reason for nonresponse was that such attributes were for 'God to decide'. Future studies will need to explore this further, so that items can be phrased in such a way as to reduce nonresponse.
Lay definitions of overweight and normal weight differed substantially from health definitions, as one-third of the sample saw the 'overweight' category as normal. This is in stark contrast to studies from developed countries, where women 34 see normal weight silhouettes as 'overweight'. The term 'overweight' had little sense to these Senegalese women, perhaps because of its ambiguity in occupying the middle weight zone, unlike the term 'obese', which was widely understood. Awareness of these differences is essential in formulating effective prevention messages. Over half of women were dissatisfied with their current body size, with over a third of women with BMI Z25 kg/m 2 wanting to gain more weight. There was a link between body satisfaction and BMI, as the majority of those wanting to lose weight were either overweight or obese and the majority of women who preferred to be heavier had normal BMI.
There was limited evidence of a transition in attitudes as women of higher economic status reported preference for slimmer body sizes for only a small number of the 32 items measured. This was also reflected in the finding that weight satisfaction was independent of economic status.
Conclusion
Overweight body sizes (but not obese) were seen in a positive light by women in Senegalese urban culture. The finding that the term 'overweight' made little sense to these Senegalese women could have important implications for developing public health policies. It is unknown if men's perceptions of female body size differ and whether women's perceptions in rural areas would be different.
The challenge for developing countries with increasing rates of obesity, such as Senegal, will be to develop culturally appropriate public health messages that discourage obesity, while at the same time avoiding excessively negative views towards larger body sizes and be sensitive to the fact that undernutrition is still high and food security a problem.
